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Key Issues of Interest to DoD jn U*atner
and Climate Change

Introductory

The impact of changes of weather and elimate s huge. learly
every aspect of human 1life is affected. T am concerned that T have
not seen more attention by DSB to the advancing front of mowledgze
. 0f prediction and control of weather and rlﬁmaLc,'nOP o the guili="
Y tary consequences of probable future climate scenariocs This meno,
{ . thus, highlights a few of the key issues that I CnVlSlOD tO ba of
. great present and potential 20D signxf1carrcﬂ

8 Februayy, T owiid prepare

;’\)

As I .mentioned at tHL maeting on

. [=]
a 30-nminute briefing on this for a future DSB mee ting, if you wish
and we have time on the 2genda. 1 cannot be at the Summer Study,
alas. . . R o R '
The State of Knowledge - S : . .
. Historical records document, to VuL} ing degrees of cerr ainty, -
the following saliecnt points: ' w
L 3
(1) Climate fluctuantes ith large amplitudes, in terms =

of human response, and over all time scales.

Y (Climate ig usually defined as the time-aver age of
weather elements over an specified period.
Y Si I :
(2) Abrupt changes Ld ve historical precedant. (For

example, arcund 550 BC hn H. Furope winter wor-
sened, leading in zbout 3 years to a shortening of
the growing season by 20-30 days; the chae nge
pﬂrqlrtﬂd for can‘hLies.)

(3) From about 1890 to 1940 North 1 :
probably world) temboeratures rose stond € antly
¢~0.7°%), ecpecially ot high loritudoes, J‘aﬂiuﬂ To
Increasingly favorabie world {ngCuLﬁUEC

fust as
world populations zoomad upwards. '
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() A COhljng has now sct in, with adverse agricultural
Qonsuqueuces in spite of today's greatly iuwproved
égronomﬁc practicaes. (In the USSR growiug seasons
are now two weels shortey than in 1940-50, and
droughts re frequent.) The 1572 and 1974 crop
fdxlu:og, as well as the drastically lower world
cereal reserves, and the rocketing food prices
reflcecet this change and thus is a l made worse by
the rising food purchasing power of the wealthy
nations cnd the upwa-do spiral of world populations.

X For over 150 years rhnrp have bean 20~ 22 year
recurrent droughts in the high plains area of U. 5.
just east of the Rockies. There is some evidence
that this is related to solar activity. If so,
this has far-reaching comsequences for theory, fonr
practical forecasting and for possible human intexvention.

Experts differ, with som Qtlm&; unbecoming passion, on the
s rage over whether the present and undisputed
1

explanacions. Argument
temperature downturn is a chance fluctuation likely as not to -~
reverse next year, or a’'trend ﬁeﬁely to persist for 25-50 years.

The competing theoriecs for climatic change enconpass the

i

(1) Volcanic activity adds a dust VBLl ir. the strato~
sphere, reducing incident solar enerwy at thm.
carth's surface. -

(2) €Oy cnrichment of the atmosphere, resulting frowm
human vge of fossil fuels, is increasing the
blanketdng of o outgoing IR while not reducing
1nc0wﬂng sunlight {(often incorrectly called the »
Yoreenhouse effect'). '

(3) Ocean temperatures, driven by winds and ather

factors, influence air temperatures, radiative
balance, and the large scale atmosphatic'flaw.

(4) Solar acrtivity (c<ﬂ231elly the solaz wind and the
cosmic vay modulation) affect physical plocesqe of
the stratosphere and below, perhaps upsatti ing the
atmospheric radiative balance of the eavth, and
through this, influencing stratospheric and tropo-
spheric circulation. :

(5) Man-wade small-particle dust and waste heat re—
leased to air and water are affecting the radiative
syslen, '
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{6) - Polar cooling, now In progress, results in the

/
- preatexr flnqunqoy of extremes of droupght, flooding
and othe anomalies, and in C*oloﬁﬂtiﬁﬂo of the

large scale circulation that have particularly
serious implications for the semi-arid and cther—.
wise marginal lands into which hushbandry and-
sv‘“lennt are dncreasingly migrating.

- o 7 Unpredictable “self-fluctuations" perturb climate.

(8)_ Etc.,‘etQ.

Probably no single couse can explain s1l climatic changes.
But no theory has a solid theoretical or experimental basis so far.

Tl e Key 1. lﬂsuas

The key issues for DSB (and the Hation) to take a 300k ar in
my view, are the following: : - ‘

(1) Severe food shortages are almost inevitable in the
" decadal time framp on all hypothesis of climate and
weather change. These are bound to be politically »
unsettling. (LLhiopia end-India and Bangladesh are -~ --
examples. Future disasters could be catastro phically

: ‘severe, and it is possible tlat 100 million could
- ~ starve). Soma analysts believe Kruschev fell from
' power in part because of the fzilurs of his dry-
land farming policies (including support of Lysenka,
whose effect on agriculture was a serious setback).
Soil erosion, forest fire damage and other effects

"

. y of droughts can influence the econcmy of a resion
. for 15-2% years, as witness the "Dust Bowl" and the
Sahel region, to say nothing of the leng~term ' #
intellectual impact on mal-nourished children of
o even two years of deprivation.

(2)  The vS and Canada are slated for fnrti er increcased
roles as the world's food suppliers, with all the
favorable and unfavorable social, political, ecconomic
and ethical implications that this inev i tably will
bring. (We'll be increasingly blamed if people
starve, 1 suspect, even though without our food
here would be still less.)

e

Y
s
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(3) The USSH bas no way to be Indepandent a
aily/, in the dlong termn, i
habits continue to riso; the USSR 1s also
vulnerable to climate change than we. The evi dence
is dwpressive that such a change ig tazing pllue
for the worse right now. The USSR will bhe a food
importer frowm US in ne imaginable scenario
cf the coning 25 years.

ricultur--
nouinphion

Fa
ranr more

(4) This country has no vis ble contingency plans for
not-so-improbable global food disaster. I .appear
pot to have explicit long-term policies to bulid
food reserves, stabilize food prices, or to providae .
“farm price supports ta assure farmer incentive for

high food production in US.

(5) Research on climate chenge i
: - &
: 3

advanced. Lip service is widesp unless oxn
Cuntil our theoretical and observatiomnal work gets
much stronger supporf, we are going to make slow
prograss in:
: : v . a. Theory of'climatic change;

"

b. . Testing oF alternatives Lnrouch
s

iv
laboratory experiments;
C. Expanding the observational data
base for testing theoxries; :

S o d." Provision of computer time for
: ' o glimate model experiments which make
}arge computer capacity demands but
are essential for progress;

e. - Building mﬂnpower—mcomoctpngw in
- _ this domain 1is thin.

(6) There is no'maior push that I know of to exploit
" the poLenrlnln -jes of the new genetilc manipulation
schemes (de insertion of the precise amino acld in
genetic structure to produce enhznced protein yield
in a true-breeding corn) that are sugpested by the
- retent spectaculars of genetic resecarch. .

Songe Specﬂlntive Considerations
CASHLEERALMELE ML L3

Tha quesrion is often raised whether human dct’v‘ry throug h
poliution, heat dumping, freon releese, SST operation, swmog gencyr 1tJOﬂ,
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,

ete. is wodifylng climate and weather. Work is proceeding systenmaticall:
if slowly on these important issucs. : . :
;'/" o
However, a pood deal of evidence exists suggesting that the
weather-climite system ds, at times at least 5, only conditionally
ttable to swall perturbaticns. There is some evidence that very
small energy releases, critically timed and bnonrawh{cally located,
could trigger large ard possibly long- lasting changes. There are
Speculative areds associated with st JJJLy POWaldLI&i‘OHS that
need quantitative exploration sugpes
dellberabe or inadv ertent intervent

GPophy 1calywérfar:, at cliﬁate time scales at least, presum—

ably was banned, so far as US and USSR are concefned by last
-~ July's somewhat acbiguous thOQ~W‘J*D1°V Jovqt Statement on Environ—
-mental Warfare." It apvea ars, to me at least, that these bans were '
made in absence of any sophisticated or dethllad discussion of what ,
=~ 80¥ts of possible tr rigger—-mechanisms may be - inherent in the.natural -_. B
B S system.  And this. is understandable. But, I belleVL, that these o
e . tripger*pocflbllitles rmust have. far more car eful.long-term study.
SRR : We do not know"wnel the triggers are, how sensitive they are, wvho
L can gain access to them, or even towards wnom the gun is polnhed,-

T
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